ON THE CHARACTERS OF SOME PALEOZOIC FISHES. 
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K. 1). Coi'K. 

(Willi i*l:itos xxviii — .\x VIII. "I 

I. — On a new Klasmohkanch from the Peu.mian. 

Styptobasis kuightiana Ecn. <‘t sp. i:ov. Fi;(. 1. 



Char. Gen : Tlie single tooth which represents this genus hns an 
elongate compressed crown with two op{>osito simple cutting' edges. 
Both faces are conve.v, the one much more so than the other. Xo lat- 
eral processes or denticles. The most remarkable peculiarity is in the 
root; it is very small, having no greater width than the crown, and 
contracting from the base of the crown to a truncate termination but 
a little distance removed from the former. 

The crown of the tooth resembles that of an Oxyrhina, but the root 
is totally different. In this respect it resembles a Dendrodns. 

Char. Specif.: Cutting edges of tooth continued to base of crown. 
Surface of crown everywhere smooth. Truncate extremity of root a 
crescent with obliquely truncate horns with coarsely rugose surface. 
Where the cutting edges are vertical their surface is below the more 
convex side of the crown. The root has a lateral edge at each side, 
which extends obliquely from below the cutting edge to the lateral 
angle of the truncate base, and is marked olT from the base of the 
erown by a constriction. The base of the crown is openly emarginate 
by an angle of this constriction. On each side of this emargination 
the surface is transversely wrinkled. On the same side the root is 
similarly wrinkled ; on the opposite side the wrinkling is less distinctly 
transverse. 



Mciisn rement'i. 

Millimeters. 



Total elevation of tooth O-o 

Elevation of crown < -h 

Diaim'ters of crown above bast' : 

Longitudinal Oil 

Transverst' OOo 

Diameter of root : 

Longitudinal OTJ 

Transverse 



If this species be a Cladodont shark, which is quite po.ssible, it agrees 
with Lambdodus St. d. and W. in its single simple crown, but that 
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geuus bas a widely expanded horizontal root, thus differing generically 
from Styptobasis. 

The i^tyjJtobasis Imightiana was found by Mr. Wilbur C. Knight (to 
whom I dedicate the speeies with much pleasure), in what he determines 
as the Permian formation in eastern Nebraska. It was a large shark 
of carnivorous habits, and its presence indicates the existence of a marine 
fauna whose remains have not yet been discovered. 



II. — Ox\ New ICHTIIYODORULITES. 

Hybodus regularis, sp. nov. Fig. 2. 

Dorsal spine elongate, gently curved to the apex from the middle. 
Anterior border rounded, posterior rather broadly truncate, the latter 
lissured to two-fifths the length of the spine from the base, and two and 
two-thirds times as far from the base as the commencement of the an- 
terior sculpture. The sculpture of the sides descends to opposite the 
middle of the posterior fissure. Thus the naked inserted portion of the 
spine is relatively short, and the sculptured portion is long. The latter 
is also nearly plane. The sculptures consist of longitudinal ribs, which 
are similar on the front and sides of the spine. Their interspaces or 
grooves are as wide as the ridges on the front and the anterior half of 
the spine, but they become narrower on the posterior half, while the 
ridges are scarcely narrower. The latter are everywhere regular, and 
do not inosculate, but run out successively toward the extremity on the 
posterior side. Eight ridges may be counted on the side at the middle 
of the length and thirteen near the base. Bottoms of the grooves 
smooth. There is a wide smooth band of surface on each side of the 
series of teeth, which is separated by an obtuse angle from the lateral 
face. The teeth are small, acute, and directed downward. They form 
two approximated rows, the teeth of one row alternating with those of 
the other. 

Measurements, 



Millimeters. 

Total length (10 millimeters added for apex) 200 

Length of smooth base in front 4S 

Length of posterior fissiire 120 

Diameters at middle of tissiire — 

Anteroposterior 2il 

Transverse 14 

Diameter (anteroposterior) at middle of length 2o 

Between apices of teeth of one row 10 



The fine specimen on which this species is based was obtained by 
Jacob Boll from a soft Mesozoic limestone in Baylor County, Texas, 
which is probably of Triassic age. The species approaches most nearly 
the Hybodus major of Agassiz, from the Muschelkalk. In that species 
the teeth are stated to be mere tubercles, which is not the case in this 
species. 
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Cteiiacaiitluis amblyxiphias, sj). nov. Fi<i. 

Spine elongate, hnft little curved, moderately compressed; the pos- 
tei ior face with a Hat median [dane bounded by a shallow groove on 
each side. The ridg(‘s are wider than their interspaces, and they gradu- 
ally bee-ome smaller i)osteriorly. So as to l)e half the diameter of the an- 
terior ribs. The ant(‘rior boi’dei' consists of a single ril) ol‘ twic.e the 
<liameterof the largest lateral ribs. Its front surface is smooth ; the 
si<b‘s are marked with shallow grooves directed downward, and the 
border is serrate with snbaente tubercles, which ])oint backward. 1’he 
tubercles of the ribs are closely placed and vary from round to trans. 
verse in shape, and have a finely grooved surface. The line of the pos- 
terioi’ hooks is (lush with the sides of the spine. They are small, 
decnrved, and subacute. 

The a|)OX of the spine is wanting, so I can not give its length with cer- 
tainty. 1 1 was probably about lOi inches. ^leasurements: fjength of 
fragment, 100 millimeters; length of base presented (at front), 42 milli- 
meters; diameters at middle, anteroposterior, 2S millimeters; trans- 
verse, 17 millimeters; transverse diameter of spine 140 millimeters, 
from base of fore siirbiee 11 millimeters. 

The IVrmian formation of Texas; W. F, Cummins. 



III. — On the Cranial Structure op Macropet vliciitiiv?;. 

The tyjiical siiecimen of the MacropctaUchthys rupltcidolahis Owen 
remains one of the best for the elucidation of the type of fishes which 
it repiesents, although it is very imperfect. It has the advaiiLige ol' 
having lost most of the surface of the cranial ossification, so that its 
true strucTnre is the moie easily dcteiniined. The cavities of the 
cranium are occupied by the Corniferous limestone, which formation is 
its i)roi)e.r horizon, and one of the orbits contains a characteristic 
bi’achiopodons mollusc. The extremity of the muzzle is broken away 
oblirpiely, and the (?) maxillary region of the right side is lost. The 
matrix has been split from the inferior sui’facc so as to show mmdi of 
the structure of the latter. 

The orbits are much in advance of the line dividing the superior head- 
shield transveisely into equal halves. There are no distinct indications 
of the existence of hyomandibular snpi)orts of a lower jaw. There are 
unsymmetrical transverse sections of hollow rods, which form areaj im- 
mediately behind the position of the or bit on the inferior fi actni ed sur- 
face of the specimen. The tVactui’ed surfaces arc snboval, and have 
different dii-ections of their long axes, owing ])robably to different 
directions of ])i’essure. This they would be liable to fioni the extreme 
tenuity of their walls. It is j)i-obable that this genus had a lower 
Jaw. As to the npperjaw, this was ju-obably ju'esent also, but whether 
it belongs to the iialatopter vgoid arch or- to the maxillarv can not bo 
Proc. N. ]\l. 1)1 21) 
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stated. Its presence is indicated by the longitudinal transversely 
concave inferior surface of the element called jngal below. This 
articnlar surface might have supported some form of tooth, but as no 
such have been found associated with the rather abundant remains 
of Macropetalichthys, it is more probable that a distinct element was 
attached to this surface. 

As is well known, the superior surface of the head-shield is divided 
into symmetrical tracts by well-marked lines. These areas have been 
regarded as the osseous cranial elements, and have been named by 
Newberry in con'cspondeuce with those of higher vertebrata.* The 
lines referred to, however, are not sntnrcs, but tubes which belong to 
the lateral line sj^stem; and they traverse the centers of the true bony 
elements instead of bounding them. They join at the centers of some 
of the elements, and in sindi cases mark the poin-ts of origin of the 
osseous radii, whose direction they follow. • The direction of these 
tubes is us follows in the present species, and approximately in all the 
other members of the genus: In the lirst place there is a frontal lyra, 
who.se branches are parallel for a distance in front of the orbits (as far 
as the specimen is j)reserved), and which begin to converge at a ))oint 
a little in front of the anterior border of the orbit. They join on the 
middle line about half an orbit’s diameter behind the line connecting 
the posterior borders of the same. From this point they diverge at an 
angle a little greater than 90 degrees to a point immediately behind 
the sipmrior border of the orbit, and nearly two orbits’ diameter pos- 
terior to tiie latter. From this ])oint two lines diverge, one toward the 
extei no-posterior angle of the skull, the other downwards and forwards 
at an angle a little over 90 degrees from the other braneh. The lines 
are all perfectly straight except those of the lyra, which are bent just 
in front of the anterior border of the orbits. That these lines represent 
tubes is readily seen wheic they are broken across. That of the lyra 
has a subtriangular section. I^elow it, in front of the orbit, is a smaller 
one of round section which the fracture of one side enables me to trace 
as far as opposite the anterior border of the orbit. 

In their distribution these tubes do not ncaily resemble those of 
Ilomosteus as represented by Traqnair. t A closer resemblance can be 
traced to those of Ooccosteus J, of Dinichthys, and es])ecially to those 
of Titanichthys.§ The lateral branches of the frontal lyra unite posteri- 
orly at an angle in Dhiiehlhi/.s tcrrelUi^ are slightly separated by a trans- 
verse tube in Titanichthys n(iassiziij and are more widely separated in 
Goccostrus dccip'icns. In all three, divergent branches extend posteri- 
orly, as in Macropetalichthys. In the three forms mentioned, these 
jmsterior bi-anches send, anteriorly and exteriorly, a branch from a 
point clo.se to the iiosterior border of the skull, on each side. This mar- 



"Tin* Paleozoic I’^islics of North America, 1890, p. 
I ( M'oloo’ical Mai;'azinc, p. I, p). l. 
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^ Nc\v])erry, L c., plf^. i ainl iii. 
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<iinal tube sends a braiicli latoially to tlie e.xteinal anii;Ie oftlie skull in 
all the <>enera lueutioued, e.\ee])t in Maeropetaliclitliys, \v1k*i»*. this 
[)oint cannot be deiuonstrabal in luy speciuuMi, owin.e; to the loss of the 
border. Still more anteriorly on the postorbital bone it diverges a”,ain, 
seudiuj; a short Ijranch inward and one Ibrwardsiu (Joccosteiis aud'l'i- 
tanichthys. In Dink-ht’nyH tcrrcUii it does not divide, butcontiuues, and 
Joins the lab'ral tube of the lyva. In both Coccosteus and Ma(*i'o]X‘lal- 
ichthys the transverse branch extends towards the middle line. I 
the former it unites with that of the opi)Osite side, and forms at its 
middle iiortion, the posterior border of the lyra. In ]\lacro])etalichlhys 
on the other hand, it joins tlie i)ostei ior tube at an anj;le well behind 
the extremity of the lyra as already de.scribed. Thus the last-named 
genus lesembles Coccosteus in this one i»oint more than it <loes any 
of the other Arthrodii a. (>.) 

Theo anial segments discernible are as follows. They may be readily 
traced on the specimen, since the sculpture<l surface and indeed tiui 
greater i)art of the bone-substances have disappeared, and the east of 
the inferior surface is distinctly preserved. 'This snrfa(;e, is however, 
wanting from most of the to[) of the muzzle, so that the relations of the 
ethmoid elements can not be madeont. From the middle of the superior 
border oftlie orbits I'orwards extends an element which is prelrontal or 
frontal ; but which one the injury to the top of the muzzle does not per- 
mit me to determine. It extends down on each side of the muzzle in 
front of the orbit. At the anterior border of the latter, it is pierced 
upwards and forwards by a deep notch like groove which receives a 
correspomling wedgelike anterosu[ierior extremity of the element 
which I call provisionally the Jugal or malar clement. This lame ex- 
tends below and behind the orbit, containing in the latter region a 
center of railiating o.ssilication. Tlie median or (.') frontoparietal ele- 
ment encroaches on tlie median element of the top of the muzzle as 
iar forwards as opposite the middle of the orbits by a convex anterior 
border. Its ossilication radiates from the jiinction of the lateral 
branches of the lyra, in all directions, and, while its anterior and lateral 
borders are easily discernible, its iiosterior ones are not so clear, it 
probably extends to a point halfway between its anterior border and 
the posterior border of the head-shield. The posterior section of the 
prefrontal extends obliipiely backwards and is succeedc'd by a wide 
longitudinally oval element, whicli from its position might bo termed a 
postfrontal, although it includes within itself the region of the postor- 
bital. Posterior to it is a snbdiscoid element of similar size, and a little 
wider than long, which is in the iiosition of the sninatemporal clement 
of the Stegocephalons skull. Its cmiter is the imiiit of divergence of 
three tubes alnanly ilescribed, and its ossilication radiates from tin* 
same point. Exterior to this element and the (>ne in front of it, and 
Joining the posterior face of the malar is a large area in the position 
of the Stegoceiihalons sipiamosal element. O.ssilication radiates from 
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the ))ostorior lateral angles of the head shiehl, and there are two lines 
whi(-h ])en(‘trate the matrix more deeid.v than the rest. 1 can not make 
out that any canal radiates from this point except the one which reaches 
to the center of the snpratem])oral. This region conesimnds to that 
of the intercalary of the fishes, hut its boundaries 1 can not make ont. 

This arrangement of cranial elements maybe compared with those 
of (toccostens and Jlomosteus. It dilfers from the former in the i»rcj- 
ence of a malar bone bounding the orbit below, and in the inescnce of 
the “ sqnamosaF’ behind it. In Jlomosteus, elements which occnjiy 
the ])osition of the two mentioned are jiresent (Traquair, 1. c.), but they 
are called by Traipiair postorbital and marginal, names which he aj)- 
]>lies to my ])ossible ]>ostorl)ital and suprattmiporal, I think the ele- 
ments described by Traquair are homologous with the malar and 
s<iuamosal of ]\Iacropetalichtbys, so that the “postorbital” (my post- 
frontal) and “ marginal ” (my snpratenqmral) must be sought for else- 
where in llomosteus. Traqiiair’s “central” aiipears, Irom its position, 
to include my postfrontal, while the su|)ratcmporal may be embraced 
in the anterior part of Traqnair’s “external occipital.” This question 
can, however, only be settled by the discovery of intermediate tyjies. 
In any case, a general aftinity to the Arthrodira is indicated by the 
segmental structure of the skull, as well as by the character of the tubes 
of the lateral line .system. 

The inferior surface of the skull jiresents the following characters. 
This is important, as 1 do not know of any description of this region in 
an Arthrodii'C, excepting in the c.ases of the Dinichthys and Titanich- 
thys described by Newberry. (Fig. 0.) 

In the first place the posterior ]»art of the head-shield, the “ meilian 
occipital” region of Traquair, IS proiluced veiy far posteriorly, as in 
llomosteus. This region does not seem to have iirotected the brain, 
but rather the anterior jiart of the vert<>bral axis, and seems to have heen 
a nuchal plate. Jn the s])ecimen I am now describing, the posterior 
extremity of this elennuit is broken away for a short distance on both 
sides of the middle line, reveaiing a cast of its interior. This is bilo- 
bate, by reason of a vm'tical constriction at the middle line. That 
this is not a cast of the cranial cavity is ]iroven not only by its form, 
luit by the fact that there is no cast representing w medulla ohUmyata or 
a foramen maijnum. The chamber was ab.solutcly closed jiosteriorly. 
The lateroposti'rior angle of this cavity is exposed by the loss of the 
external wall. It is obtusidy angular. Turning now to the inferior 
asjiect of tlu‘. skull, we observed, at the middle line of the inferior-pos- 
terior border, a wide, n]nvard excavation, looking backwards and down- 
wards. It rapidly contracts into a groove with an angular siqierior 
middle liiu'. Whether this groo\'e is jiart of a tube can not be ascer- 
tained, owing to tiie loss of flu*, bony tissue on each side and below, but 
it may be only t he apical angle of a roof-shai>ed sjiace, who.se lateral 
slopes are ])roduccd on each side, sloping well ilownwards and out- 
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Wiinls, These slopiiiji' hieesoftlie matrix represent a pair of osseous 
l>lates, whieh deseemled on each sidii iVoin the sheath <d‘ the myeloii 
and ehorda dorsalis, for tlie latter oeenpied this position in the groove 
already deseiibed. Such a strinTiire would indicate the presence ofa 
nmnher oflixed vertebral elements, sneh as exists in tin* ehiimeras, t he 
rays, and the stnrji^eons. The two-thirds of tlie inferioi- face of tin* 
sk'iill which lies in front of t ids i;i-oov<‘, is eoveri'd by a sin;;le thin plate, 
whieh may be tin* parasphenoid. Its post(*rior bolder reaches to the 
anterior extremity of the roof-shaped d(*scendin^ jilates already <lc- 
se.ribed, and, Joinin*; tlu'in by a rounded an*i,ie, turns flownwards ami 
outwards, the deseendin;;’ portion slopinj;' foi wards into the horizontal 
jKU'tion. Wheie it Joins the descending;' plates of the axis thei'i* are 
three grooves on ea<di sid<*, whicdi aie separated by two ribs. At the 
point of .juindion of tin* parasphenoid with tin* lateral ahe of tin* axis, 
is situated what I sup|)ose to be the loiamen ma<^niim. It is tin* dire(;t 
eontinuation of the ^'roovc* alr(*ady described, and, beiii*;' lloorcd by the 
])arasphenoid, has a trian,unlar section. There is no trace ln*n* of a 
fossa for the chonla iloi’salis, nor of an occijiital condyle, nor is it pi'ob- 
able that either existed at this point. The i>arasphenoid is thin, and 
there are no iinlications ot' ti*eth to be obs(*rv(*d on it. 

]*'(»r the opportunity of stinlyin;;' this specimen I am ^leatly indebted 
to I’rof. d. W. Spencer, of tin* rniversity of Missouri, and to tin*, late 
]>r(*si(b*nt ol“ that institution. Prof. S. S. Laws, who lent it to me ont of 
tln'ir mns(*um. 

1 here describe tin* characters j>resenred by another spcc.imen of 
Ma(U'oi»(‘talichthys which belonj;s to tin* ^eolo^icail mnsenm of the Slate 
ofOhio.and which was kindly lent meby tln*diiectorof thesni v(*y. Prof. 
I'klward Orton, d'his specimen is broken transversely across the nn*dian 
]»art of tin* area which iindudes the median occipital plate, showinj; 
that the post(*rior part of that area is ailisfinct elenn*nt .si'paiateil from 
it by suture. I call it tln*r(*for<* the median nuchal plate, and tin*, two an- 
gular (*h*nn*nts on each siib*. of tin* posterior region, which ar<* also shown 
to be distinct, I call the lateial nuchal elements. One of these is 
wanting in the specinn*n, showing that its junction with the median 
<*h*ment is by a smooth s<|namosaI sntnre. 'fhe anterior face of the 
nuchal mass has a vertical groove on the middle line which tits a cor- 
ri'sponding kc(*l of the eraninni pioper. The triangular foramen mag- 
num issu(*sal the inferior extremity of this kc(*l; at tln*lat«*ral extremity 
of this oec.ipitonucdial suture nnd(*r the free lateral margin of tliii skull 
is a I'ossa, one-half of whieh is in the cranium and one-half in thi*nnchal 
eh*ment. This looks lik'i* an articular gh*noid cavity, possilily for the 
condyle ol" a mandible. It is bounded post(*rioily by a tiansversi* ••r<*st, 
l»osterior to whieh is the extensive longitudinal fossa beneath tin* fre<* 
border of tin*, nuchal plate. There is a small fossa on the middh* line 
20 millimeters in iVonI of the occipitonnchal sntnn*, in tin* paiasphe- 
noid bone. The anterior part of the skull is better preserved than in 
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tlio skull of the .17. mphi’idolabls lirst desci‘ib(Ml, The borders of the 
muzzle iirc bounded on eoch side by :i slnillow lougitndimd fossa, which 
looks outward and downward. Each is bounded on the inner inferior 
side by a longitudinal ci’est which looks downwards and extends back- 
wards and outwards. The palate between these ridges is concave from 
sidt* to side. The median ])ortion is tilled with matrix so that the sur- 
lace and its relations with the i)aras|)henoid can not be seen. The 
lateral ridges are continued to below the orbit. In front of the sup- 
posed glenoid fossa is another longitudinally ov.al fossa below the edge 
of the skull. The chordal groove and the laminar ])lates descending on 
each side of it are as in the si)ecimen iirst described. 

The lateral nuchal element is sei)arated from the median, so as to 
show that the latter has an approximately semicircular outline when 
seen from above. Viewed from behind, the nuchal element displays an 
obtuse median vertical keel with a shallow fossa on each side, bounded 
by an angle on each side at the superior margin, but fading out below. 
The verti(‘al diameter is <'oiisiderably greater relatively than in the 
rapheidolahis. 1 suspect that the specimen belongs to the M. snlH- 
rant a Xewb. 

Iteturning to the M. raphcidolabis I olrservethat the anterior borders 
of the dt'seending axial ahe are about opposite to the lateral center 
of radiation of the lateral line tubes, or the center of the so-called 
supratemjioral bone. Below the anterior border of the orbit, on each 
side of the middle line, about 7 centimetres apart, is a jiair of medium- 
sized round foramina. Exterior to those, a little anteriorly, at double 
the sipace between the two median foramina, is another pair of fora- 
mina of o\aI section, which look outward, forward, and downward. 
Th(^ l)ony wall of the neural canal, already described, is (piite thick. 

There is no trace of pineal foramen such as is described by X(‘wberry 
in Dinichthyidu'. Th(‘ siderotiea was protected, but whether liy a thin 
exttmsion of the iirefrontal and postfrontal bones or by asjiecial ossifica- 
tion is notdeterminable. The impression oidy remains. A considerable 
fossa is inclosed between the descending axial jilates and the lateral 
bordei's of the posterior part of the head-shield, which o])cns down- 
ward and outward. The scudpture of the surface of the skull is i)re- 
served in one or two places. It comsists of round, flattened, rugose 
tubei cies of a diameter of about 2 millimeters jilaced close together. 

AJJinifics of M(u-ropci<Oichthiifi and of the Arthrodira . — It has been 
shown by .Vgassiz that ( ’oceostiuis has a mandibular arch, and by New- 
berry that this r(?gion is ])resent in the 1 )ini(dithyid:e. Tiiupiair has 
also shown that in the fornuu’ genus it is (amnected with the (uanium 
b.\ a snspeiisorium. Eiee elements beneath the anterior ]>art of the 
h('ad-shi('ld have been demonstrated to exist in llomostens by Tra(piair, 
whi(;h probably imdude a mandibular arch. The general resemblance 
of 31 acro])etaliehthys to tin; Arthrodira renders it almost certain that 
it possesses a tower Jaw, and that it is a nuunber of t hat orchu'. T have 
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iiiclnded tliisonlcr in tlu* Crossojdi'iy^in with doiilit * on tli(‘ sni>i)ositi(in 
(lint tlnyv possess a niaxillary airli ami snspeiisoiimn. Tlic fonner is 
however not described so as to distin^nish it IVoin a jialatopteryj^oid 
arch by authors, and no evidence of the existence of such an arch can 
lie derived Croin American forms. Advance sli(*(‘ts of volnine ii of 
tlie (Jataloj^ne of Fossil h'ishes in the British Mnsenm, by A. tSmith 
Woodward, show that this able authority jilaces the Placodmniata in 
the Dipnoi, thus indicatiiii;' that they tmssess neither maxillary arcl: 
nor snsjiensorinm. 

There is nmch in the strnctnre of the skull of jMacropetalichthys to 
conlirm this opinion. 'J'he nnchal iiortion of the strnctnre with its lat- 
eral nuchal elements is represented by the cartila'^inons mass which 
extends posterior to the median occipital bone in Ceratodns, in which 
(his region has very much the form of the nnchal shield in Macropetal- 
ichlhys, althon.uh it is relatively shorter. The chordal pjroove with its 
descendinjx lamina* resembles much the iM'odnced occijiital bone of 
bepidosirem. The parasphenoid in both Lei>idosirem and Ceratodns are 
prodncc'd post«*riorly almormally, and it is only necessary to imagine 
(his part to be reduced to its normal length to have the conditions found 
in Macropctalichthys. The broad parasiihcnoid and vomer remind one 
of that of Ctenodus. As I have shown that Macropetalichthys is allied 
to Dinichthys, we can add in favor of the su])position of allinity to the 
Dipnoi the peculiar dentition of that genus. The ectetramerous t struc- 
ture of the dorsal tin shown by Von Koeneu and Tracpiair to exist in 
Coccosteus, and shown to l)e piobably present in Dinichthys by New- 
berry, arc in favor of the Dipnoan theory. Elements supposed to be 
(he axial elements of jicctoral fins are d(‘scril>ed by Dr. Newberry. 
These are simple and without lat(*ral articulations, and arc thus of the 
nnibasal type which is general in Dii)noi as well as in some Crossop- 
terygia and all Jthipidopterygia. They somewhat resemlde those which 
1 shall describe in this paiier as characteristic of IMegalichthys. It is on 
account of this part of the structure that the Arthrodira can not bt^ 
arranged near to the sturgeons, where j\Iacroi)etalichthys has been 
placed by Newberry and otiicrs, to sa^' nothing of the cranial structure, 
which has no resemblance to that of those fishes. 

1 first referred Macropctalichthys to the Placodcrmata (Arthrodira) 
in a review of Professor Newberry’s work on the Paleozoic Fishes of 
North America in the American Naturalist for September, ISOO; and 
this view has b(*en adopted by Mr. A. Smith Woodward as above 
mentioned. 

Sprcicft of Macropctaliclilhi/s. — It isevid(*nt that the two crania which 
I have described in the i>receding pages belong to two different sjiecies. 
The larger is the M. rophcidolohi-s ^»f Owen, and the smaller the M. 
siiUinnitii Newberry. In the latter the nnchal element and its included 

Synopsis oi'tho l*^unilips of V(‘rtpl>r:i I ;i. Ampnean Naturalist, Oc(oi»er, 

t Copp, Amprinan Nalnralisl, p. IKI. 
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cliambi'i’ lia\ L* a .greater doptli in i)i' 0 ]iortion to the wiiltli ami leiR^th of 
tlu' sl\ull than in the former. They may be eharaett'ri/.ed as follows: 

I’osterior nmihal depth >,t6 width and ,tth lenytli of skull above; 
M. rapheidolabis : fig. 4. 

Posterior nnehal deptli entering width behind 2.] times and length 
limes; M. ; fig. 5. 

The skull of the M. .suIlivantU is rather narrower than tliat of the 
M. rajtlicidolabis. 

The half width at the foromam magnum enters the length to the 
anterior boi'der of the lateral marginal fossa 2.4 times, while it enters but 
3 times in the M, rajyhcidohibis. 



IV — On the pectoral lime of the genus Holoneaia Newp.erual 

Desciibed from fragmentary or single ])lates by Clay])ole and New- 
berry, the lloloncma riujosa Clay])ole remained a vertebrate of uncertain 
aftinities. At the meeting of the American Association for the Advance- 
ment of Scieiice held at Indianapolis, August, 1890, Prof. FI. S. Williams 
exhibited ])hotogra])hs of the ])Osteiior jiart of the eara])aee of a newly 
discovered s]*ecimen, which includes the greater i)ai t of the two median 
dorsal plates and the ])oslerior laterals. The roumled j)osterior out- 
line of the carai)ace is similar to that seen in Pothriole])is, and neither 
this nor any of the specimens described up to that time demonstrate 
the distinctness of this form from that genus. 

In the collection of INIr. It. D. Lacoe, of Pittston, Pennsylvania, 
which that gentleman kindly ]>laced at my disposal, there are s])eci- 
mens of this genus from Manstield, Tioga County, Pennsylvania. The 
largest of these is a lateral jilate of the jilastron, jiartly rejiresented by 
a very distinct mold ol‘ the matrix. It measures 190 millimetres in 
length and 105 millimetres in width. Besides this, there is a nearly 
complete pectoial siiine, which is of much interest, as this ]>art of the 
skeleton has not been jneviously known. (Fig. 7.) 

This spine belongs to a smaller individual than any of those of the 
lloloncma nujom yet described, but until the range of dimensions of 
that species is known it will not be safe to regard it as iP]) resell ting 
another sj)eeies. The range of si/.e of the Bot'nriolepls canadensis is very 
considerable. Tlu^ siiiiu' differs from that of both Bothriolepis and 
Plerichthys in being without coni])lete segmentation. It is continuous 
throughout to the ajiex. This, then, will constitute the generic distinc- 
tion so far known between Ilolonema and Bothoiolcpis, The tissue of 
the s])ine is dispo.sed in tessera-, as in the other genera allied. A single 
series ol’ three elongate narrow hexagons extends down thecent(‘rof 
the external face, and the lower s]mce is divided by sutures, which 
extend from the lateral angles of tlu‘ hexagons to the border of the spine, 
'fin* apex of tlie spine from the last luxxagon, and tor a lengtii nearly 
ecpial to it, is not tessellated. 
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'rii(>. spine is nearly sirai.ulit ami tapiM's symmetrically to an aeiile 
apex. Tlie head is roiimled and looks slightly inwards, ami its sni laec 
is slij^htly produced inwards and Inndcwaids in a low free an^le. 'I'lic 
iniici' edjic of the spim* is armed with :i row of toolli-like processes 
about twenty-two in number, wbicb ai’c diri'ctecl backwards, 'riic're, 
are no t(*etb on the, external eilji'c of the spim*. 'I’ln*, surface is Ibi'own 
into ratb(*r e.oarse obtuse soniewbat in’eynlar lonj^itndinal l id^es, wbicb 
ino.senlat(‘ more- or less, and lesemble- in *;»‘neral that of the plate of 
tin' shell of the lloUnu-ma rttfjosa. l']i”btor nine. i’id;^(*s may be connlcd 
at the middb'. of the len<;tb of the spine. L('n*ilb of spine, ol milli- 
metres, width at bas(‘- II. millimetres, at micblle 7 milliim'ties. 

l''rom ^Mansfield, I’enn.sylvania, c.ollected by A. 0. 8berwood for lb 
1). Lacoe. 



V. — On TIIIO I'AIKKI) t'IN.S 01<' MKGALK’HTIIVS NITimiS (Joi’E.* 



This species was lelei red by me. to a ^enns distimit from Mej^^alicbtbys 
on account of the annnlar ossilication of the V(*rtebra*, those of tin' latter 
}*enns baviiij;' been describi'd by an l'biy:lisb authority as amphica'loiis. 
J)r. Tratinair has, however, shown that the vertebra'of lUa Mefialirhllii/s' 
hihhcrtii aie annnlar, and si>ecimens kindly si'iit me by Mr. . John Ward, 
of Jjonjjton, Stalfordshire, and identitied as belonjj^inji' to that gemis, 
ipiite^resemblc those of the M. )iili<his. 1 therefore |)i-ovisionally, at 
h'ast, withdraw the generic name whie.h I ((inferred on the latter. Jt 
is not nneommon in the JVn inian lied ol T('xa.s. (Fig’. 8.) 

I have d(2seribed the basis of the posterior ]iart of the sknll in this 
speei('s and in the smallei’ .1/. cirrro)ii ii.s ('ope,t and 1 can now giv(' an 
account of t he c.haractei's (if t he. limbs, f am enabled to do this by mak- 
ing longil ndinal sec.tions of both anterior and postei'ior limb.s of both 
sides of the lim; sp('cimen of the M. nitithis, which served as the typ(' of 
my original des(;ription. (I'^ig. b.) 

The paired tins or limbs are of thi' “obtusely lobate” tyjie according 
to Woodwai’d, but approach thos(i of the Arthrodira very dislinetly. 
ThegeiK'ral foi in is short for a iin of the nnibasal tyjie, as it is fusiform, 
terminating in a rather rapid acninination. The snperior, exterior, and 
inlerior faia's are covered with small scales covered with ganoine, and the 
rays are conlined to the internal edge. The axis of the pectoral tin con 
sists ofa single lobnst ('lenient, probably cartilaginous, but invested with 
a thin-layer of (b'lise bone. The interior strnetnre is eellnlar, the cells of 
irr('gnlar amo'biloi in ontlim^s, and snrronmled by a distimd layer col- 
ored like the matrix, and not like the o.sseons tissin*. This element ex- 
tends to the ('Xtremity of one of the lins which has nnfoi-tnnately lost 
its ajiex. Un the other it disai>pears at three-lifths the distance from 
the base, owing jiroliably to tlu', obliipiity of the section. On the in- 

I'A'tosh orJufrliis }iUulus Amor. Philips. iSot'., p. 0(1. 

t Loc. cil .. p. 
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tcnial bonUn- of tlic fm on both sides short and undivided parallel rays 
diverge towaids the body. 

It is evident that this lin does not resemble that of Ceratodns, nor 
that of any of the nnibasal tins of the distichous type. Tlic axial ele- 
ment is not segmented, unless it be near to the extremity, nor is it 
branched. It supi)orts simple rays alone, and these at the internal edge 
only. 

The section of the ventral lin shows, like the pectoral fin, rays on the 
internal bordei’, and also at the extremity. There are none on the ex- 
ternal border, where the axial bones are close to the integument. The 
base of the ])ubis is exposed. The extremity is concavo-truncate, is 
coarsely cellular within, and is bounded by a thin external bony layer. 
Like the pectoral fin, the greater part of the ventral axis is occupied 
by a single element, which is rod-like, slightly constricted medially, and 
truncate at the extremities. The proximal extremity erpials less than 
half of that of the i)ubis, but it constitutes the axis of the limb, as may 
be readily seen by reference to the external form of one of them. This 
tin is bent at this articulation, and is bent again at the extremity of the 
axial rod, beyond which the a])ox ta])ers rather rapidly. The section 
shows no second axial segment in the distal j)art of the main axis, but 
two ])airs of nodules and distad of these two transverse rows of segments 
of three radii, more distal segments being lost. Those of the i)roximal 
row ai e longer than those of the distal one, and the external arc the 
most robust. The structure resembles that of a Batrachiau tarsus 
or carpuis rather curiously; but this may be due to the position of frac- 
tuies of the I'adii distad to the axial ro<l. Another cartilaginous, bony* 
sheathed segment appears in this tin, which is half the dimensions of 
the princijial one and projects a little beyond it on its inner side, lying 
l)arallel to and*close to it. It is followed, after an interspace, by seven 
radii which lie closely ])arallel, and soon terminate, probably owing to 
injury. Each is divided into two or three segments, but whether nor- 
mally or abnormally can not be stated. There is no segment connect- 
ing this one with the pubis, but there is a routided extremity of possibly 
a short stout segment opi)osite the extremity of the latter, within the 
proximal extremity of the ])rincii)al axial segment. Whether this tin 
is nnibasal or pluribasal remains therefore uncertain; but if there be 
more than one elemental axis, there are not more than two. 

It remains therefore demonstrated that the lin structure in Megalieh- 
thys is very sitni)le, and does not in thci least reseml)lc that of Ihilyp- 
terus on the one hand nor that of Ceratodns on the other. It seems to 
be intermediate in character between that of the latter genus and that 
of Pterichthys, or perhaps that of the imperfectly known Arthrodira. 
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VI. — On 



THE Non- Agtinoi'teu vu i an 



'J'liLEOSTnMI. 



jMaU'iial is not at iiresont accossiblo in ilic United Stales IVom \vlii(di 
to learn the strnetnrc of the median lins in tlie IIoIoi»ty<diiid:e ainl 
Osteole)iidi«la‘. In drawin^^ np my syn<»i)sis of the I’amilic's ol‘ tin; 
ViM lehrata, in 1881)*, U assumed that tlieso lins iiad lln; ]>iimitive 
strmdnre, such as is found in tlni oldest memhcrs of llu', Teh'ostond 
(Taiassiid;e). Difmoi, and other snitclasses, vi/, that th(‘. a.xonosls aj-‘. 
e<jnal in number to, and (amtinnons with, the neural spinesof the Ver- 
tebrata. This definition thr<;w tlie families in (jnestion into the (Jross- 
opterv^ia as distinguished from the Khipidopterygia. In the latter the 
axonosts are much reduced in number, so that one or two fused into a 
sin^ile piece supports each dorsal and anal fin. 

Profe.ssor Traqnair has, however, stated that the dorsal fins of the 
Osl(M)lepidm are of I he Jthipidopterygian type, and ^Ir. A. Smith 
Woodward, in vol. ii of the Catalogue of I'ossil Fishes in the Brilish 
Mnsennijt eonlirms this slalement, and shows that the IIoloplyehii<he 
agree wilh them in this i-espect. Ih* <loes not adoj»t the snper- 
onler Jvhipidoi)tcry gia, bnl combines it with Ihe Crossopterygia, and 
h(' fdaces Ihe families nn'iitioned, tog('ther wilh the Khizo^lonlida*. 
which is my Tristichoplerida*, in the order to which 1 i«*feri(Ml the lat- 
ter, the Jvhipidistia. As regards this original refeienecq it is clearly 
necessary on the evidence brought forward by Traqnair and by >Vood- 
ward. I do not sec, how(',ver, that the Bhii)ido[)terygia can be properly 
combined wilh the Crossoj)terygia, since the structure of tlui median 
fins is radically dilferent, and one which olfers as good gromid for 
snperordinal distinction as do the ])aired lins oiler ground for the .sep- 
aration of theActinopterygia. The Tara.s.siidic and the Bolyplerida* 
possess th(‘. chara<ders of the median lins which 1 vicw(*d as character- 
istic of the. ( 'rosso[>terygia, wh ile the paired fins, so far as can be dis- 
covered from the descriptions of I he former.^ indicate two distinct orders 
within it. 

With this new information in onr posse.ssion, it ap])ears to me that 
the relations of the.se fishes are best expressed in the Ibllowing way : 



There arc four snperorders of Ihe Tele(^stomi, 
dill'er in the structure of the lins : 



or true fishes, 



whii'h 



I. M<‘<lian fins o.-icli with .-isiiigln Itoiic rcprcsi-nl iug axonosts. 

Pair.-d fins nnib.isal i:hipiih>}>(iyy(]in 

II. Median lins willi nnincrons .axonosts. 

Paiivd lins wilh h.ascosts; poelorals willi axonosts, wliicli are distinct from 

hascjists (’rosnoplcriiiiin 

Pain'd lins willi hascosls; jn'cloral lins wilh .axonosts and h.'tscosls con- 

foninh'd; jiinribasal — . I’oitopltrj/f/iu 

Pcctonil lins only with basi'osts, tlu'sc conbuindcd wilh axonosis and |)liiia- 

'•asal ii'tinojitrryf/ia 

* American N.al nialisl , |>. ,s.',ii. } Sinilh \Voo<lw.aiaI, I. c. n., p. :517. 

t L. c., ISIU, p. :\il. 
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IMIiriDOPTEUVGIA. 

Tlie ordoj’!;: of Jiliipidoplerygiii me the following. They all have 
actinotrichia in j)hice of lin-ray.s: 

I. Paired fins with the hasilars arranged on each side ot'tlic nnalian axis, or arehip- 
terygial. 

^[edian fins witli hasilars Taxisiia 

II. Paired lins with the hasilars arranged fan-shaped at the end of thesliort axis. 

^ledian lins witli Inisilars nhipidhtia 

Median 11ns witliout, eainlal lin with, hasilars Acihiistia 

Tlie Taxisiia inelndes but one family, the lloloptychiiche, which is of 
Devoiiic and Carbonic age. Tlie Khipidistia includes the Tristichop- 
tei id;e from the Devonicand Carbonic ; (he Osteolepida*, from the same, 
and possibly the Onychodontida*, which are Devonic. 

The Actinistia inelndes the single family of the Codacanthiihe, which 
appeal's in the Lower Carbonic and ranges to the Ujiiier Cretacic in both 
hhirope and America. 

In all of the Rhipidoiiterygia the tail is either heterocercal or diphy- 
cercal and the chordadorsalis persists. The scales have a layer of 
ganoine, which extends also on the head. The latter has a well-defined 
liersistent transverse sntnre sejiarating the parietal from tin', frontal 
elements. 

Tlie Cro.sso2)terii(/i(( inelndes two orders, as follows: 

Pas(‘osts and axononts well developed; actinotrichia; no fin rays; pectorals uni- 



hnsal Ilaplisiia 

Paseosts rudimentnl ; fin rays: ])ectorals trilmsal Cladislia 



Jbit one family is included in the lTa])listia, the Tarasiidm, from the 
Lower Carbonic of Scotland. The Cladistia are represented by a family 
which is not known in the fossil state, the Folypteridie of the riveis of 
Africa. Tlie vi'rtebrm in this genns are ossified and biconcave. 

The Fodopterifffia has also two orders. They are thus defined: 



Prancliiostcgiil niy.s present Lysopteri 

No I>r;tiieliiostc^al r;iys ('hoitdrostei 



In those orders the notochord is ]>ersistent, and there are either actino- 
trichia or fin-rays which are more nmnerons than the baseosts. Tail 
hetmocercal oi' dijihycorcal. 

\ai. — O n new Species of rLATVsowiD.E. 

Platysomus palmaris sp. nov. 

This specii's is reiiresented by about a hundred fragments of 
bodies of various sizes, some of which inclmle the scapular arch, but 
none tin', lins. All tlie fragments are covered with scales, and in a 
nnmbm’ of them the median line of tlie belly is prcxsiM'ved. In thescai>- 
nlar arch the character of the allied forms is observi'd in the jintsence 
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of Ji closely interchivicnlar bone winch bounds the iccuirvcd 

inferior extremity of the cluvicle on each side. The aiiteiioi' face 
of the clavicle is exi):mdcd inwards below, so as to be wider than the 
external face, and its inner edi;e is in contact with the correspondinj' 
edge of the o])posite clavicle, so as to inclose a short tube with the in- 
tercbn iclcs. The. scab's of the inferior row ditVer from the others in 
having only half the diameters of the others, so that two s<;ales are 
articulated to the inferioi’ edge of each scale of the next to the bottom 
row, I'aich of these naiaow vertical scales of the inferior row sends n{> 
an acute process which tits a corresponding pit in the seale of the row 
above it. This character resembles what is seen in the genus Itenedenia 
Traqnair in a. general way. There are two such rows of scales in the 
type of that genus, />\ dcami.vi.v Traqu., and L can not make out from 
Traijuair’s tigiire and description whether they are longitudinally 
lissured or not. The figure rejiresents verti<*al grooves, which may be 
sutures. The. deiasion of this point must depend on further exam- 
ination. I iilace this si>ecies piovisionally in the genus Plalysomns, 
but J do nottind this character to be described in other species of the 
genus, ac<!ording to the descriptions of authors. 

Th<‘. scale-series tend slightly backward from the vertical bi'low, with- 
out distinct curvature. The scales ou the sides in front are about live 
times as deei) as long, and they graduate in size to the lowest undi- 
vided row, where they are about twii;e as deep as long. The small 
scales of the inferior row arc twice as deep as long, and their deiith is 
about half tliat of the scales of lu'xt series aliove them. The sculpture 
of the scales consists of narrow vertical ridges, which are curved 
slightly bac.kwai'ds below. About ten may be counted crossing a trans- 
verse line on each scale. Ivich of the narrow scales of the inferior row 
possesses a median angular keel which extends from the anterior edge 
downwards and backwards, but wiiich does not reach the imsterior 
edge of till' scale. The external face of the claviele is vertically striate 
like the scales, and horizontally striate ou the recurved jiortiou. The 
interelavicle has more distant loligitudinal ridges, and one ridge on 
each side of the low median keel is broken up into enamel tulx'rcles. 

'fhe body is acute below. ^IMiis is always the case, whether the frag- 
ments are compressed or not. 



MidSiirrinenls. 

DiaiiH*t(Ms of anhM'ior iiiediaii scale: 

AiiterojHtsterior 

Vertical 

Diameters of lowest normal seale : 

Anteroposterior 

Vertical 

Depth of scale of inferior bonltn* (spt'ciiiion No. 2)... 

Len^tl) of interela vicle (sjtccinum No. )») 

Width of intt'rclavicle in front (No. 

Diameter of intcrclavicular tube, transverse (No, il) 



Mm. 



10 



•I 

o 

10 

s 
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From t’ne rermiaii bod of the son thorn Indian Tori'itory. Collected 
by W. T. Cnininins. 

1 have been i)rincipally guided in the determination of tliis form by 
the monograph of the Platysomidio published by Dr. Trnquair, in the 
Transactions of the Royal Society of Edinburgh, vol. 29, ]). 343. Dr. 
Traqnair there demonstrates clearly tiiat the Platysoinid;e belong to 
the Lysopteri near to the Paheoniscida*, and that they are not allied 
to the Dapediidm. 

Platysoinus lacoviamis sp. iiov. 

Radial formula : D. 28, C. 30, A. 25. Body deep, superior and in- 
ferior outlines very convex, superior convexity posterior to the inferior. 
Scales in nearly vertical series of few in a series, each scale with about 
nine closely placed parallel ridges. These arc parallel to the sides of 
the scales in the lower and middle i^arts of the body, but on the sni)crior 
regions they are direeted forwards as well as downwards, being obli(pie 
to the long axis of the scale. The ventral border is furnished with a 
single series of scales with a free acute extremity, forming a serj-ate 
line. No such series is noticed on the dorsal outline. The head is 
badly preserved; the ptcrotic and post-frontal regions have a striate 
sculpture like that of the scales. 

^[casl(r(inen^ii, 

Mm. 



Length of specimen ‘^7 

Greatest (lo})th of specimen 2*2 

lanigtli of base of dorsal fin 7 



This species is probably allied to the Plati/somns ciyciUari.s 51. & W.* 
In it the radial fonnula is given at D. 40, C. 30, A. 30. The scales are 
also said to be smooth. This may be an ai)[)earance only, due to tlie 
loss of the ganoine layer; but if correctly stated the scales are vei-y 
difierent from those of the 1\ lacoriaiiKs. 

The typical and only specimen of the 7*. lacorianus is ])reservcd in the 
cabijiet of IVIr. R. D. Lacoe, of Pittston, Pennsylvania, to whom I am 
indebted for the opimrtunity of examining it. It is in a concretion from 
the Coal IMeasnres of JMazon Creek, Illinois. 



* Keport of the Geological Snrvcy of Illinois, p. *.U7, PI. iv, Fig, 2. 
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1‘r.ATi: xwiii. 

Fig. 1. luil nral si/o ; lig. •! ha.st* vi('\v. 

l'"ig. Ilybinlufi rr(ji(larifi (^>j)c, nat. sizr, Irft si«lc ; a .section ul* middle nf ]»os- 
terior groove : b is a t miild ltmd‘ (doscal jiorlion. 

J'dg. (UrtHtnntflufH (linhlt/.rijtjiiu.s ('o|»e, almiit \ nat. si/e; riolii sidi‘, liolli ex- 
tremities lost ; a iVont view; b section at (>i)eii gia^ove; cseelitJU at hrokeii :i|ic\, j 
nat. si/e. 

I'ka'ii-: xmx. 



Fig. \. Mucrop(‘(aUrhiln/sr<fphc’ulolahls}s,0.<\: F. (yja.*; slviill onc‘-lliird nat.. si/e; 1 
fnnii above; 'J tVom below; l\ posterior view. J^et l<ning ; /Vo )u*eorl)itaI ; Plo post- 
ori)ital: ectmtial; .st/ M| naim»sal ; snpratimipoi a I : /m exoeeij»ital : d/o nnalian oe* 
cipilal; J/j* ! maxillary or malar; /*us paraspbenoid ; nc chordal canal. 

Fla'ii: XXX. 



Fig. r>. Mdirojn'Jaliihlbi/sfHtUinuiUi X(‘wb., eraniimi, nat. si/e; I fiann below; 2 
IVowi behind; front, (d'enaninm jirojan* from behind at suture witli nnehal shi<dd. 

Fig. 7. lIoloHvma sp. pectoral spine, nat. si/e. 

Fcati: XXXI. 



I Vg. (». 1 )iagrams of superior sides of Inaid sliields (d‘ I )inicli thy idat\ I PiniihfhyH 
Ivrrini Xewb., /./ natiiial si/e, V? Tihmi(h(hifH n(jatssi::ii Newb., nat. si/e; both from 
Nc' wherry. 



Hg. 11 . 
sculpt me. 



Pla(yfiomf(s Iticoriium.'t fV)p(*, :] nat. si/e 

FLA'I’K xxxii. 



a v(M'tical band ofscales .showing 



Fig. S, Mcifalivhihijs a//b//os* Cope, typo; al»ont 7 nat. si/e. I'ig. 1 liead and ]»art 
of l»ody liom )ud(»w ; 2 bead fiom abo\ e; \) bead iVom side : \ head from fiont. 

fdg. D. d/c 7 o//c/W////.s /////(//O'? Cope, sections (»f lins; I of Itd’t fore fm ; 2 (d* riglit 
hind fm, hotli from below : nat. si/e. 

rcAiK XXXIII. 

hdg. 10. Pldlpsomus palwariH Co]^*^'* parts of 'A individuals, nat. si/(* : Mn-b inferior 
l»arts of plate band, from 'J, enlafged ; front and inferior views of scapular arch 

from d, cl clavitdc ; Id 1 nt(‘r-clavicle.. 



